Results In all, 94 and 98 patients fulfilling the necessary inclusion criteria within the two respective periods underwent vaginal hysterectomy. The indications for hysterectomy in the respective groups were similar, and 89 (95%) and 90 (92%) of the patients were Chinese. The respective proportions having additional procedures were 11% versus 23% (P=0.018) and the respective vaginal bilateral salpingo-oophorectomy rates were 1% versus 15% (P<0.001). The vault haematoma rate decreased significantly in the second period (from 12% to 1%; P=0.002). There were no significant differences between the periods with respect to mean operative blood losses, uterine weights, and operating times. The use of gonadotropin-releasing hormone agonist resulted in reduced mean uterine sizes (12 weeks vs 10 weeks; P=0.041). A decreasing trend in mean operating times and blood losses was also observed after such use. Vaginal hysterectomy and bilateral salpingo-oophorectomies were successfully performed in 12 (80%) patients without laparoscopic assistance. For this procedure, a learning curve was also evident.
Introduction
Hysterectomy is a commonly performed major procedure. The preferred route of hysterectomy should be vaginal, whenever feasible. 1, 2 When compared with all hysterectomies for benign indications, in different countries the proportion of vaginal hysterectomies varies from 23% to 55%. 3 Based on territory-wide audits published by the Hong Kong College of Obstetricians and Gynaecologists, 4 
the proportions of vaginal hysterectomies
New knowledge added by this study • This study confirms that vault haematoma can be prevented by experienced surgeons and by paying particular attention to potential 'bleeders' at 'four-and eight-o'clock regions'. • Our study confirms the feasibility of introducing vaginal hysterectomy for patients without uterine prolapse, by undertaking laparoscopy-assisted procedures.
Implications for clinical practice or policy
• Use of gonadotropin-releasing hormone agonist in these patients may reduce complication rates and increase the number of suitable candidates for this operation.
performed locally in 1999 and 2004 were estimated to be 13.1% and 11.8%, respectively. Most of the vaginal hysterectomies performed in these years (75.1% and 82.9%, respectively) were for patients with genital prolapse. 4 These estimates were derived by dividing the numbers of vaginal hysterectomies with pelvic floor repair (338 and 420, respectively) by the total number of vaginal hysterectomies (450 and 507, respectively). In our department, until 1995, the vaginal route was rarely chosen for patients without genital prolapse. In that year, we performed our first laparoscopically assisted vaginal hysterectomy (LAVH). From 1995 to 1998, 93 LAVHs were performed. We performed our first vaginal hysterectomy on a patient without genital prolapse in 1999. Our first series (from 1999 to 2005) was reported in 2007. 5 Here we review our subsequent series, and share our experience introducing the technique of vaginal hysterectomy for patients without genital prolapse. Because of the retrospective nature of this study however, the actual number of suitable patients not offered or who refused this option could not be determined. Since 2006, if the uterine size was larger than or equal to 12 weeks, the patient was given a gonadotropin-releasing hormone agonist (GnRHa) injection intramuscularly (11.25 mg leuprorelin acetate) 3 months prior to the operation. Vaginal hysterectomies were performed as previously described 5 under general anaesthesia with prophylactic antibiotics being given at induction. If bilateral salpingo-oophorectomies were to be done, the infundibulopelvic ligaments were clamped as close to and as medial as possible to the ovary. The ovary and tube were severed and the pedicles doubleligated. 7 Quantitative data were analysed using the Statistical Package for the Social Sciences (Windows version 18.0; SPSS Inc, Chicago [IL], US). Student's t tests were used for continuous variables that were normally distributed and the Mann-Whitney U test was used for skewed data. Chi squared or Fisher's exact tests were used for dichotomous outcomes. Results were considered significant when the P value was <0.05. The study protocol was approved by the Institutional Review Boards of the University of Hong Kong and the Hospital Authority (Hong Kong West Cluster).
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Results
The different indications for hysterectomies performed in our department for benign diseases from 1999 to 2005 and 2006 to 2009 are listed in Table  1 . Demographic data pertaining to these two patient groups are listed in Table 2 . In the first period, seven gynaecologists including trainees under supervision carried out a total of 94 vaginal hysterectomies in patients without genital prolapse. Six of these gynaecologists with one new trainee carried out a total of 98 vaginal hysterectomies in the second period. Apart from vaginal hysterectomies, 10 and 23 patients, respectively had additional procedures (P=0.018). In the second period, there were 15 concomitant bilateral salpingo-oophorectomies. Regarding the remaining eight procedures, they entailed excision of incidental fimbrial (paraovarian) cysts (n=4); laparoscopic left salpingo-oophorectomy for a left ovarian fibroma; removal of the Hulka clip for a previous tubal occlusion; marsupialisation for a Bartholin's cyst and breast mass excision; and laparoscopic repair of an operative bladder injury. Respectively in the two periods, conversion rates to laparotomy were similar (1% vs 2%), 2 and 14 patients had conversions to laparoscopy, 1 and 2 to laparotomy, and 8 and 1 did not receive prophylactic antibiotics. The uterus was removed intact in 11 and 12 patients, respectively. The remaining patients underwent removal of the uterus, sometimes combined with bisection, morcellation, or myomectomy. A drain was inserted at the end of the procedure in 24 and 21 patients, respectively. In all, 32 and 19 patients did not take any analgesics after their operations. Median hospital stays were 3 days in both periods; 9 and 6 patients stayed longer than 5 days, respectively. Table  3 lists complications related to the procedure. The rate of vault haematoma development decreased significantly in the second period (from 12% to 1%; P=0.002). In the second period, there were 40 patients with preoperative uterine sizes equal to or larger than 12 weeks of gestation (Table 4 ). In all, 21 patients received preoperative GnRHa 3 months prior to the operation. Table 4 also shows uterine sizes, operation durations, blood loss volumes, and complication rates in recipients and non-recipients of this treatment.
Only one concomitant bilateral salpingooophorectomy was performed in the first period. Bilateral vaginal salpingo-oophorectomies were performed in 15 patients in the second period (Table  5) ; laparoscopic assistance was resorted to for three of these. All adnexae looked normal at the time of operation, except that one patient had bilateral 2-cm endometriotic cysts, for which conversion to laparoscopy was deemed necessary due to pelvic adhesion encountered during vaginal hysterectomy. In all, 12 procedures were carried out by the most experienced surgeon, with only one conversion to laparoscopic assistance (due to pelvic adhesions resulting from endometriosis). Three procedures were by another surgeon, with two conversions to laparoscopic assistance (due to pelvic adhesions and a fibroid over the anterior wall close to the cervix).
Discussion
In our previous report, 5 we observed that the surgeon's experience was an important factor in reducing complications. In particular, attention to 'bleeders' at the 'four-and eight-o'clock regions' reduced the frequency of vault haematomas. We suggested that use of GnRHa may increase the chance of successful vaginal hysterectomy.
The importance of the surgeon's experience was confirmed in the current series. Three bladder injuries occurred in the first period, all within the first 10 cases operated on by the respective surgeon. Only one bladder injury occurred in the second period. The patient had had a prior appendectomy and two previous lower segment caesarean sections. The uterine size was 12 weeks and GnRHa was not given. Similarly, the frequency of vault haematomas decreased significantly from 12% to 1% (P=0.002). There was no difference in postoperative management in these two periods. Any decision to investigate for the presence of a vault haematoma depended on the attending doctor's clinical suspicions, often based on a decrease in haemoglobin level, fever, or detection of a pelvic mass. There was no postoperative haemorrhage warranting a second operation in the second period, whilst there were three in the first period. There were no significant differences in mean operative blood losses, uterine weights, or operating times, though more additional procedures were performed in the second period.
We started using preoperative GnRHa in 2006, and about half of our patients (with uterine size of ≥12 weeks of gestation) received such injections. The use of GnRHa resulted in a reduction in mean uterine size in the second period (12 weeks vs 10 weeks; P=0.041). A trend towards a decrease in operating time and blood loss was also evident after its use. With more liberal use of GnRHa, the number of vaginal hysterectomies may increase further and complication rates may diminish further.
Only one bilateral salpingo-oophorectomy was performed in the first period. In the second period, salpingo-oophorectomies were attempted in 15 patients, and successfully completed vaginally in 12 (80%) of the patients. The most experienced surgeon performed the procedure on 12 patients with only one conversion. Another surgeon performed the remaining three procedures with two conversions, possibly reflecting the importance of the surgeon's experience.
It was suggested that introduction of LAVH into gynaecology training could increase the confidence and skill of surgeons performing this intervention, 8 though we cannot identify any publication to support this suggestion. We managed to introduce vaginal hysterectomies for patients without genital prolapse by starting with LAVH. The vaginal part of LAVH is the same as that for vaginal hysterectomies. We also learned to remove the uterus after its bisection or morcellation when we performed LAVH. In our experience, the uterus could be removed intact only in about 10% of our patients. In retrospect, it seems that performance of LAVH is an important step before the introduction of vaginal hysterectomies on patients without genital prolapse. After mastering the technique, LAVH should be reserved for patients for whom laparoscopy can produce an advantage, for example by allowing thorough intraperitoneal adhesion assessment and subsequent adhesiolysis.
Interestingly, more than 90% of our patients were Chinese, but information in the English literature on vaginal hysterectomies without prolapse in this patient group was minimal. Our findings demonstrate that the introduction of the procedure appeared equally applicable to the Chinese.
This was a retrospective study comparing application of the same technique in two different time periods. Thus, the inconsistent use of preoperative GnRHa may have affected the complication rate. The median uterine size was larger in the second period (8 weeks vs 10 weeks; P<0.001). Patients with borderline uterine size may not receive preoperative GnRHa before attempting vaginal hysterectomy. This too may explain the increased conversion rate to laparoscopy in the second period.
Conclusions
We believe that LAVH is a useful preliminary step to developing the skills needed for vaginal hysterectomies in patients without uterine prolapse. The frequency of complications can be reduced with experience. The use of GnRHa may reduce the complication rate and increase the number of suitable candidates for this operation. Vaginal bilateral salpingo-oophorectomies can be introduced at a later date when more experience is accumulated.
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